greatest chance of successful outcome (Drummond, 1993; Boschen, Drummond, & Pillay, 2008) . Such intensive interventions and inpatient admissions are, however, expensive and labour-intensive. Many individuals who may benefit from such intensive treatments may not be able to gain access due to overburdened treatment services. Clearly, there is an advantage in being able to identify those who are most likely to benefit from such treatment to assist in the effective deployment of limited treatment resources.
A recent review article by Keeley, Storch, Merlo, and Geffken (2008) attempted to draw together the previously published empirical work on the prediction of response to cognitive behavioural interventions that included exposure with response prevention for OCD. A major finding of this review was that there was a large amount of inconsistency between previously reported predictors, with many studies failing to replicate the findings of earlier authors. Keeley and colleagues did, however, highlight some predictors that appeared to demonstrate greater consistency across different studies. Several demographic variables such as age and sex showed no reliable relationship with treatment outcome, while marital status was found to predict treatment success in recent research. Symptoms such as hoarding compulsions, and obsessions focused on sexual or religious themes were predictive of poorer outcome. Age of onset and duration of illness were not reliable predictors.
Severity of illness was shown to be an effective predictor in more recent studies using the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) as the outcome measure.
The presence of severe depression symptoms was also associated with poorer treatment outcome. Other studies have generally concurred with these findings. In a large group of patients with OCD treated using CBT, Rufer et al. (2006) found patients with hoarding symptoms were significantly less likely to become treatment Predicting Outcome 5 responders as compared to patients without these symptoms. Patients with sexual and religious obsessions tended to respond less frequently, although this failed to reach statistical significance. Regression analyses revealed that higher scores on the hoarding dimension were predictive of non-response, even after controlling for possible confounding variables. In a 1997 study de Haan et al found that evidence of personality disorder and initial severe symptoms predicted poorer outcome.
There have also been many studies of factors which predict response to psychopharmacological treatments. Storch et al. (2006) reported on outcome with drug treatment for patients with OCD and found that longer illness duration, older age, and greater symptom severity were associated with nonresponse. In another study of drug treatment, Shetti et al. (2007) found that baseline severity of OCD, comorbid major depressive disorder, presence of sexual obsessions, washing, and miscellaneous compulsions were identified as predictors of nonresponse to serotonergic medication. Early age at onset showed a trend toward prediction of nonresponse. In the univariate analysis, mixed OCD and poor insight were associated with nonresponse. Hollander et al (2005) concentrated on a sub-group of patients with OCD and examined them for neurological soft signs and their response to treatment. They found that left-sided visuospatial soft signs were significantly increased in treatment nonresponders compared to responders. These workers went on to suggest that these subtle neurological abnormalities may implicate a potential subgroup of OCD patients with poorer treatment response.
When one study specifically examined the ability of different variables to predict treatment outcome in severe, treatment-resistant OCD, few predictors emerged (Drummond, 1993) . In this group of 49 patients admitted for intensive behavioural treatment of OCD, the presence of checking rituals, and being female were the only variables associated with better prognosis. A more recent investigation of inpatient treatment of severe OCD (although not as severe as in the current study) was conducted by Stewart, Yen, Stack, & Jenike (2006) . In this work, the authors reported a number of demographic variables such as age and employment that failed to predict treatment response. In this cohort, final OCD severity was predicted by variables such as initial severity, being female, and better pre-treatment functioning.
Unfortunately, the authors presented results from predictive models of post-treatment severity, rather than change in severity over the course of treatment.
Our study is envisioned as a follow-up to that of Drummond (1993) , examining predictors of outcome in two populations of individuals with chronic, severe, treatment-resistant OCD. Data was gathered from the treatment records of individuals who received treatment in an inpatient, and in a community treatment mode. Demographic and psychopathology variables were then examined for their ability to predict treatment outcome in each sample. Our study extends on that of Drummond (1993) by utilizing the current gold-standard outcome assessment measure for OCD, the Y-BOCS (Taylor, 1998) . It also extends this earlier work by examining treatment outcome predictors in both an inpatient and community samples of individuals with severe, treatment resistant illness.
Method

Participants
Participants were all referred for treatment of severe, treatment-resistant OCD to either the inpatient residential unit of the National Service for the Treatment of (2002) . In addition they had already received at least two previous trials of cognitive-behavioural therapy (including home-based interventions). Inpatients were also required to have at least one other feature than meant that outpatient treatment was not suitable (e.g., being a danger to self/others, inability to get out of bed for three hours of more due to OCD symptoms, or delayed sleep phase shift).
The community cohort consisted of 62 individuals, also with severe, treatment-resistant OCD who had not experienced significant response to previous pharmacological or cognitive behavioural intervention.
Materials
Several measures were used to examine treatment outcome, and predictors of treatment response. Goodman et al., 1989a Goodman et al., , 1989b . The treatment outcome measure was the Y-BOCS, a 10-item clinician-rated measure of severity of obsessive compulsive symptoms, based on a semi-structured clinical interview. The Y-BOCS is recognised as the gold standard in outcome assessment for OCD, with strong psychometric properties (Taylor, 1998) , and is also well-suited for use in evaluating treatment outcome (Fisher & Wells, 2005) . Sanavio, 1988) . The PI is a 60-item self-report measure of obsessions and compulsions. It has sound reliability, and validity for use in clinical populations. Beck, 1993) . The BDI is a widely used self-report measure of severity of depressive symptoms. It has seen widespread use as an outcome measure in inpatient and outpatient studies since its original publication in 1961 (Beck, Ward, Mendelson, Mock, & Erlbaugh, 1961) . The BDI has strong psychometric properties (Beck, Steer, & Garbin, 1998) . We used both the total BDI score to quantify depression symptoms, as well as a cutoff of 30 or more points to identify substantial depressive symptoms, in accordance with the recommendations of Abramowitz (2004).
Yale-Brown Obsessive Compulsive Scale (Y-BOCS;
Padua Inventory (PI;
Beck Depression Inventory (BDI;
Procedure
For both cohorts, treatment consisted primarily of cognitive behavioural interventions involving exposure and response prevention as the primary component.
Although some patients also had their medication regime revised, this occurred in a minority of cases. Treatment in the inpatient unit is for a maximum of 6 months (M = 135.51 days, SD = 59.62). Details of the clinical services under which treatment was delivered has been provided elsewhere (Drummond, Fineberg, et al.,2008; Drummond, Pillay, et al.,2008; Drummond, Pillay, Rani, & Kolb, 2007) . Only data collected at the pre-treatment and post-treatment timepoints were available for analyses, although some patients may have been evaluated using the Y-BOCS during treatment as part of routine clinical care.
Results
The inpatient group consisted of 29 (55.8%) men and 23 (44.2%) women.
Ages ranged from 18 to 63 years, with a mean age at admission of 35.17 years (SD = 11.52). The majority were unmarried (38, 73.1%), while 10 (19.2%) were married or cohabiting, 3 (5.8%) were divorced or separated, and 1 participant did not have their marital status recorded. Of the 34 patients for whom employment status was recorded, 28 (82.4%) were unemployed, 1 (2.9%) had been in full-time work (and was on extended sick-leave), 3 (8.8%) were in part-time or volunteer employment, while 2 (5.9%) were students who had had their studies deferred due to ill-health.
Comorbid diagnoses were not available for analysis.
The community sample comprised 29 (46.8%) males and 33 (53.2%) females.
Community patients ranged from 19 to 73 years old (M = 39.95, SD = 11.94).
Similarly to the inpatient sample, the majority of community patients were unmarried (52, 83.9%), while 6 (9.7%) were married or cohabiting, and 4 (6.5%) were separated or divorced. In the community cohort 32 (51.6%) were unemployed, and 30 (48.4%) were in full-time work. A second comorbid anxiety disorder was present in 35 (56.5%), while a comorbid depressive disorder was diagnosed in 34 (54.8%).
Missing data was handled by carrying the last observation forward where such data was available, and by allowing it to remain missing if there were no previous observations. This provided a conservative measure of efficacy of treatment, assuming that no change had occurred where final data was unavailable. Treatment 
Discussion
The findings in our two cohorts generally accord with previous research, but also include some unexpected results. We found that while variables such as age, sex, age of onset, duration of illness, and depression symptoms do not reliably predict treatment outcome, there was evidence that marital status could predict treatment outcome in the inpatient sample, while severity of illness was an effective predictor in community samples but not an inpatient cohort. There were also differences in the community cohort when symptom reduction according to the Padua Inventory was used as the outcome measure. In the community cohort, higher levels of depression symptoms were associated with lower reductions in symptoms as measured by the Padua.
Our two cohorts revealed some similar results to those of previous researchers.
Demographic variables such as age and sex have previously shown no relationship to treatment outcome in OCD (Drummond, 1993; Keeley et al., 2008) , and this was replicated in both our inpatient and community treatment samples. Similarly to other recent research, we found a relationship between marital status and change in symptom severity. This relationship was seen only in the inpatient cohort, with inpatients who were married or cohabiting doing significantly better than those who were single. Although our data do not provide information that allows conclusive explanation of this finding, there may be one body of research that allows some speculation as to the mechanism of this effect. It may be possible that when a married individual with OCD is admitted as an inpatient, accommodation of symptoms is less likely to occur than when at home. Family accommodation of OCD symptoms has been shown to be common positively correlated with symptom severity in OCD patients (Ramos-Cerqueria, Torres, Torresan, Negreiros, & Vitorino, 2008) , including those who are treatment refractory (Farrão et al., 2006) . It has also been demonstrated to be associated with outpatient treatment outcome in childhood OCD studies (e.g., Merlo, Lehmkuhl, Geffken, & Storch, 2009 ). In our study, it is possible that through an inpatient admission of married patients, additional gains were made due to reduced family accommodation. For patients who were unmarried, prior family accommodation was less extensive, and the low level of accommodation as an inpatient was not significantly different to their outpatient lives. As a result the removal of family accommodation was not a significant contributor to treatment outcome for outpatients. This idea, while consistent with our data, would require additional research to evaluate it further.
One finding that ran counter to that in previous OCD outcome research was the relationship of symptom severity with treatment outcome. Previous research conducted using controlled, time-limited interventions has reported that increased symptom severity is associated with a poorer treatment response (Franklin, Abramowitz, Kozak, Levitt, & Foa, 2000; Keijsers, Hoogduin, & Schaap, 1994; Mataix-Cols, Marks, Greist, Kobak, & Baer, 2002) . In our community treatment cohort, however, we found that increased symptom severity was associated with a greater response to treatment. Such a result may have emerged due to nature and duration of the treatment provided for our outpatient group. Most outcome research attempts to maximise internal validity through the utilization of strategies such as strict exclusion criteria, carefully controlled 'doses' of treatment provided over a time-limited intervention period, and careful isolation of treatments (Chambless & Hollon, 1998; Borkovec & Castonguay, 1998) . Both of the cohorts examined in the current research, however, have been treated in routine clinical practice, with varying durations, doses and combinations of treatment. In a routine clinical setting such as that used in the current study, treatment generally continues until the patient has
shown an adequate response, in contrast with efficacy studies where the treatment is provided for a limited time regardless of response. It is possible that this accounts for the discrepancy between our findings and those of earlier efficacy research, although our results do not conclusively demonstrate this. Specifically, those patients with higher Y-BOCS scores pre-treatment had the greater potential to reduce these high scores over extended periods of treatment. If two patients were treated to the point that their severity fell to within the mild-to-moderate range, for example, the patient with more severe initial symptoms would show a greater fall in Y-BOCS scores. The lack of specific, meaningful data on the duration and amount of treatment provided to the community cohort prevents examination of this possibility in our study.
It could also be suggested that this finding is consistent with spontaneous recovery from OCD symptoms or regression to the mean. We believe that this is unlikely for two primary reasons. Firstly, our cohort was one which had a long history of chronic OCD that had not responded to previous intervention. Eligibility for admission to either cohort required a history of several inadequate responses to different types of therapy. Such chronic, severe, treatment-resistant patients are unlikely to demonstrate spontaneous recovery of OCD symptoms. Secondly, OCD is known to have a chronic course that shows low spontaneous remission rates (MataixCols et al., 2002; Stewart et al., 2004) .
Severe depressive symptoms prior to treatment have been reported to be associated with poor treatment response. In our cohorts, the association between treatment response (measured by the Y-BOCS) and initial depression symptoms was weak. Only in those completing community treatment, was higher levels of depression seen to be associated with less reduction in symptoms during treatment.
Furthermore, there was no significant difference in response between those classified as severely depressed and those with less severe symptoms, when a cutoff of more than 30 points on the BDI was used in accordance with the recommendations of Abramowitz (2004) .
Implications, Limitations and Future Directions
We believe that our results carry several important implications for the study of outcome predictors in severe, treatment resistant OCD. Firstly, the starkest finding across our two samples is the difficulty in predicting treatment response in the most severe cases of OCD. Our range of variables proved to be poor predictors, making it difficult for clinicians working with this group to identify those most likely to respond to treatment. If it is accepted that potential responders may be difficult to identify, this suggests that treatment should be offered to all those with severe OCD, without favour to any particular individuals. Secondly, it may be the case that predictors of response are different for inpatient and outpatient community-based treatment cohorts. Our findings showed some difference across these two groups, suggesting that some variables that predict outcome in one treatment group may be invalid in predicting response in the other. Researchers and clinicians attempting to evaluate likely treatment outcome should, therefore, be mindful of the mode in which treatment is delivered, as this may exert influence on the ability of variables to predict outcome. Thirdly, it appears to be the case that predictors which are effective in lesssevere cases may not be effective in predicting treatment outcomes in the most severe, chronic, treatment resistant individuals. Only one previous study (Drummond, 1993) has presented treatment outcome and outcome predictors in a group with similarly profound symptoms. Other studies examining less severe cohorts have found predictive relationships not observed in the current study. This suggests that predictive relationships may be different when examined in severe patient groups. It may thus be useful for clinicians and future researchers to be aware that different prognostic indicators may be important with the most handicapped individuals.
Fourthly, the fact that our results did not accord with those of Stewart et al. (2006) suggest that readers should be careful in assessing outcome prediction studiesspecifically to ensure that they are aware of the outcome variable used. While Stewart et al. (2006) attempted to predict final Y-BOCS scores, we adopted the approach of attempting to predict overall change in Y-BOCS scores. We believe this approach enables a better investigation of the effects of treatment, taking into account the initial severity of the condition.
We are, however, aware of several limitations in the current study. Firstly, this is a naturalistic study taking place with patients attending a clinical service and receiving treatments tailored to their individual presentations. Secondly, although our study consisted of both inpatient and community treatment cohorts, each group was relatively small, which may have limited our ability to detect small effects. This limitation is particularly important with the analysis of marital status information in which the number of married individuals forced the use of nonparametric statistical methods, or prevented inferential statistics entirely. Thirdly, our study was also limited by the small number of variables that were used to predict treatment outcome, and the restricted range of these to demographic and a small number of psychopathology variables. Previous research (Keeley et al., 2008) has highlighted the potential for other variables such as cognitive variables and family factors in predicting outcome, and as our dataset was limited to those variables which had been collected in routine clinical practice within our treatment unit, we were not able to assess the potential for these other variables to predict OCD treatment outcome.
Fourthly, our dataset was limited in its coverage of the 'dose' of treatment given to the Community cohort. Data on the amount of treatment provided to this cohort did not allow meaningful analysis of the impact of treatment dose on outcome. Finally, our data only provide information about outcome up to the time when treatment was concluded, and do not have follow-up data available for analysis of predictors of longer-term treatment outcome.
We believe that there remains considerable scope for future research into predictors of outcome in OCD generally, and severe treatment-resistant OCD specifically. We believe that future research would benefit from expanding the range of predictor variables used, including other constructs such as specific OCD symptom subtypes, cognitive variables such as memory confidence and responsibility perceptions (Boschen & Vuksanovic, 2007) , quality of life measures, and assessments of adaptive functioning. Constructs such as quality of life, and daily functioning may also be worthwhile dependent variables in future studies. Future research should also be alert to potential differences in the effectiveness of predictors when examining different methods of treatment, and treatment cohorts of different severity.
Conclusion
The current study is only the second to examine outcome predictors in a sample of the most severe, chronic, treatment resistant OCD patients. Although predictors of treatment response were difficult to identify, it highlights the need to interpret this and other studies in the context of the mode of treatment, as well as the severity of the individuals in the treatment cohort. Table 1Table 2 Drop in Y-BOCS Scores During Treatment 
